Molecular cloning of a novel G protein-coupled receptor related to the opiate receptor family.
A cDNA clone encoding a novel G protein-linked receptor was isolated from a rat cerebral cortex cDNA library using a polymerase chain reaction-amplified cDNA fragment as a probe. This 2.4-kb clone encodes a 367 amino acid protein with seven putative transmembrane spanning domains. The protein is highly homologous to the cloned micro, delta, and kappa opioid receptors and shares with them structural features such as three glycosylation sites in the amino terminus, a cyclic AMP-dependent kinase phosphorylation site in the third cytoplasmic loop, an aspartic acid residue in the second transmembrane domain, and a palmitoylation site on the intracellular carboxy terminus. The receptor is also homologous with members of the somatostatin receptor family, yet it binds neither opiate nor somatostatin ligands. Northern blot analysis reveals two transcripts of 3.2 and 7.6 kb that are predominantly expressed in the cerebral cortex and hypothalamus. In situ hybridization analysis also shows a high abundance of mRNA in the cerebral cortex, hippocampus, amygdala, hypothalamus, thalamus, and dorsal raphe nuclei. It is suggested that the endogenous ligand for this receptor may represent a novel neuropeptide that may be closely related to the opiate peptide family.